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SYSTEM AND METHOD FOR CUTTING 
SOLUBLE SCINTILLATOR MATERIAL 

BACKGROUND 

1. Technical Field 
The present disclosure relates to a system and method for 

cutting soluble scintillator material. More particularly, the 
present disclosure relates to a system and method for slicing, 
shaping and otherWise cutting soluble scintillator materials 
using sensed feedback resulting in optimiZed speed and mini 
miZed kerf. 

2. Background of Related Art 
Soluble crystal scintillator materials are Widely used in 

radiation detection devices, such as gamma cameras of 
nuclear medicine radioisotope imaging. In particular, scintil 
lator crystals are utiliZed in emission computed tomography 
(e.g., single photon emission computed tomography 
(SPECT) and positron emission tomography (PET)). The 
SPECT and PET techniques involve injection of radiotracer 
molecules Which emit gamma radiation. The gamma radia 
tion is then collected via specialiZed gamma-ray detectors 
Which include scintillator crystals. The collected radiation 
data is then analyZed to construct tWo-dimensional and/or 
three-dimensional images of the irradiated region. 

The gamma-ray detectors utiliZed in emission computed 
tomography systems employ a Wide variety of geometric 
con?gurations of scintillator crystals. Consequently, the scin 
tillator crystals must be cut, sliced and otherWise shaped into 
a Wide variety of shapes (e.g., rectangular cylindrical, having 
cuts, slits and/or notches partially through the crystals, etc.) to 
achieve the desired con?guration. 

Prior art systems for cutting and shaping scintillator crys 
tals include metal band saWs and ?lament saWs. Band saWs 
create straight cuts With Wide kerfs. Furthermore, the metal 
teeth chip the scintillator crystal as Well as create sharp and/or 
jagged edges along a kerf that chips and may break aWay 
during use of the scintillator materials. The prior art cutting 
methods of utiliZing ?lament saWs suffered from poor feed 
back control. In particular, prior art scintillator ?lament saWs 
utiliZing ?lament de?ection feedback as a sole means of 
controlling the cutting process adjusted ?lament de?ection 
based on the inhomogeneity of the scintillator crystalline 
structure. Hence, the adjustments to the cutting process 
resulting in a kerf that exceeded the optimal siZe. Therefore, 
there is a need for a feedback control system for adjusting the 
cutting motion of scintillator ?lament saWs Which alloWs for 
smooth kerfs of desired siZe. 

SUMMARY 

The present disclosure relates to a system and method for 
cutting soluble scintillator material. The system includes a 
scintillator cutting apparatus having a ?lament motor for 
moving a ?lament in a circular motion thereby cutting the 
material and a linear motion motor for moving the apparatus 
into operative proximity. The motors are operatively con 
nected to one or more motor controllers. The system also 
includes a plurality of sensors: a linear motion sensor, a 
?lament fatigue sensor, and a ?lament de?ection sensor 
Which, together, collect feedback information and transmit 
the detected information to the motor controllers Which there 
after control the motors as a function thereof. 

According to one aspect of the present disclosure, a system 
for cutting soluble scintillator material is disclosed. The sys 
tem includes a scintillator cutting apparatus including a ?la 
ment rotated around a plurality of pulleys in at least one 
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2 
direction and in operative proximity to the material thereby 
cutting the material. The system also includes a linear motion 
motor operatively connected to the scintillator cutting appa 
ratus for moving the apparatus to position the ?lament in 
operative proximity and a linear motion speed sensor for 
sensing rate of movement of the apparatus as the apparatus is 
moved by the linear motion motor to position the ?lament in 
operative proximity. The system further includes a master 
motor controller operatively connected to the linear motion 
motor and the linear motion sensor, Wherein the master motor 
controller controls the linear motion motor as a function of 
sensed information obtained from the linear motion speed 
sensor. 

According to another aspect of the present disclosure, a 
method for cutting soluble scintillator material is disclosed. 
The method includes the step of providing a scintillator cut 
ting apparatus having a ?lament rotated around a plurality of 
pulleys in at least one direction and in operative proximity to 
the material thereby cutting the material. The method also 
includes the steps of actuating a linear motion motor Which is 
operatively connected to the scintillator cutting apparatus 
thereby moving the apparatus to position the ?lament in 
operative proximity and sensing rate of movement of the 
apparatus through a linear motion speed sensor as the appa 
ratus is moved by the linear motion motor. The method further 
includes the step of controlling the linear motion motor Which 
is operatively connected to a master motor controller as a 
function of sensed information obtained from the linear 
motion speed sensor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments of the present disclosure are 
described herein With reference to the draWings Wherein: 

FIG. 1 is a schematic diagram of a system for cutting 
soluble scintillator material according to an embodiment of 
the present invention; and 

FIG. 2 is a ?oW diagram illustrating a method for cutting 
soluble scintillator material according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Particular embodiments of the present disclosure are 
described hereinbeloW With reference to the accompanying 
draWings. In the folloWing description, Well-knoWn functions 
or constructions are not described in detail to avoid obscuring 
the present disclosure in unnecessary detail. 

FIG. 1 shoWs a system 10 for cutting a soluble scintillator 
material 12. The system 10 includes a scintillator cutting 
apparatus 20 Which includes a ?lament 26 rotated around a 
plurality of pulleys 21, 22, 23, 24 and 25. The scintillator 
cutting apparatus 20 may include a support frame or a casing 
(not explicitly shoWn) for mounting pulleys 21, 22, 23, 24 and 
25. The ?lament 26 may be braided from thin ?exible thread, 
such as cotton or Wire made from ?exible metal. The ?lament 
26 is brought into operative proximity, Which denotes physi 
cal contact With the scintillator material 12, Wherein continu 
ous movement of the ?lament 26 across a surface of the 
scintillator material 12 for a predetermined period of time 
results in cutting thereof and formation of a kerf 14. Continu 
ous cutting of the scintillator material 12 is achieved by mov 
ing the ?lament 26 (e.g., the apparatus 20) in a forWard 
direction toWard and into the scintillator material 12. 
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The ?lament 26 is Wrapped around the pulleys 21, 22, 23, 
24 and 25 in a continuous circulating loop With continuous 
movement in one direction or alternatively the ?lament 26 is 
moved in a reciprocating motion, i.e., in one direction and in 
an opposing direction. The ?lament 26 is Wrapped around the 
pulley 24 Which provides nominal tension thereto. The ?la 
ment 26 is routed around a ?lament motor 28 that drives the 
?lament 26 in a continuous loop. The ?lament 26 thereafter is 
rotated around the pulley 23 Which guides the ?lament 26 
toWard pulleys 21 and 22 Which provide and adjust pressure 
exerted on the scintillator material 12 by the ?lament 26. The 
pressure pulleys 21 and 22 the ?lament 26 is then guided 
around the pulley 25 prior to completing the loop at the pulley 
24. It is envisioned that the ?lament 26 may also be Wrapped 
betWeen a supply pulley and a take-up pulley (not explicitly 
shoWn). 
The ?lament motor 28 is electrically and operatively con 

nected to a ?lament motor controller 30 Which regulates the 
rate of rotation and operational status of the ?lament motor 
28. By regulating the ?lament motor 28, the ?lament motor 
controller 30 regulates the speed of rotation of the ?lament 26 
and hence the cutting rate of the scintillator material 12. The 
rate of rotation of the ?lament 26 depends on a number of 
factors, such as the amount of scintillator material 12 Which 
needs to be cut, the desired depth of the kerf 14, density of the 
scintillator material 12, homogeneity of the scintillator mate 
rial 12, etc. 

The system 10 also includes a ?uid dispenser 32 disposed 
betWeen the pulleys 22, 23. The ?uid dispenser Wets the 
?lament 26 With a solvent (e.g., an organic solvent liquid, 
alcohol, Water, etc.). The ?uid dispenser 32 includes a ?uid 
reservoir 32 for storing solvent and an adjustable valve 34. 
The valve 34 regulates the amount of solvent being deposited 
onto the ?lament 26. It is envisioned that the solvent may be 
mixed With Water or an alcohol prior to being dispensed. The 
solvent lubricates the ?lament 26 thereby reducing the fric 
tion betWeen the ?lament 26 and the scintillator material 12 
and alloWing for a smooth-edged kerf 14. In particular, the 
solvent coating the ?lament 26 dissolves portions of scintil 
lator material 12 in contact With the ?lament 26 thereby 
shaping and smoothing the edges of the kerf 14. 
A linear motion motor 40 is operatively connected to the 

scintillator cutting apparatus 20. The linear motion motor 40 
moves the scintillator cutting apparatus 20 into operative 
proximity of the scintillator material 12. This may be accom 
plished by providing the linear motion motor 40 With guiding 
means (e.g., Wheels moving along a guide track and/or rail). 
The linear motion motor 40 is controlled by a linear motion 
motor controller 42 that regulates the speed at Which the 
scintillator cutting apparatus 20 is moved into the scintillator 
material 12. The rate at Which the scintillator cutting appara 
tus 20 is moved depends on a variety of factors, such as the 
amount of scintillator material 12 Which needs to be cut, the 
desired depth of the kerf 14, density of the scintillator mate 
rial 12, homogeneity of the scintillator material 12, etc. These 
factors and the speed of the scintillator cutting apparatus 20 
affect the amount of pressure exerted on the ?lament 26. 
Therefore, adjusting the speed at Which the scintillator cutting 
apparatus 20 is moved alloWs for controlling the pressure 
exerted on the ?lament 26. 

The ?lament motor controller 30 and the linear motion 
motor controller 42 are operatively connected to a master 
motor controller 44 Which is adapted to issue control com 
mands thereto and can, hence, control the entire operation of 
the scintillator cutting apparatus 20. In particular the master 
motor controller 44 can regulate operation of the ?lament 
motor 28 and the linear motion motor 40 through the respec 
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4 
tive motor controllers, the ?lament motor controller 30 and 
the linear motion motor controller 42, respectively. It is envi 
sioned that the master motor controller 44 can substitute the 
?lament motor controller 3 0 and linear motion motor control 
ler 42, Wherein the master motor controller 44 receives all of 
the supplied sensed feedback information and directly con 
trols all of the motors of the system 10. 
The system 10 includes a plurality of sensors Which pro 

vide feedback information regarding linear motion of the 
apparatus 20 as Well as the tension of the ?lament 26 and the 
pressure exerted thereon (e. g., de?ection feedback). More 
speci?cally, the system 10 includes a ?lament de?ection sen 
sor 50, a linear motion speed sensor 52, and a ?lament fatigue 
sensor 54. The ?lament de?ection sensor 50 provides infor 
mation on the de?ection of the ?lament 26. The de?ection 
information is used as feedback by the linear motion motor 
controller 42 to adjust the rate of linear motion. If the ?lament 
de?ection sensor 50 detects that too much pressure is being 
exerted on the ?lament 26 so that the ?lament 26 is being 
deformed and/ or de?ected from intended path, the sensor 50 
transmits a Warning signal to the linear motion controller 42 
Which then reduces the linear motion speed of the apparatus 
20. The ?lament de?ection sensor 50 alloWs the system 10 to 
move the apparatus 20 at an optimum rate Without de?ecting 
the ?lament 26. Thus, the apparatus 20 may be driven at 
maximum velocity as long as the de?ection of the ?lament 26 
does not exceed predetermined ?lament de?ection thresh 
olds. 

Maintaining minimal ?lament de?ection minimiZes the 
siZe of the kerf 14. The linear motion speed sensor 52 senses 
velocity of the apparatus 20 and reports the linear speed to the 
master motor controller 44. If the linear motion speed exceeds 
a predetermined threshold, the master motor controller 44 
signals the linear motion motor 40 to decrease the speed 
and/or shut doWn. The master motor controller 44 also 
receives sensed feedback information from the ?lament 
fatigue sensor 54. This alloWs the master motor controller 44 
to adjust the cutting process based on tWo sources of sensed 
feedback. 
The ?lament fatigue sensor 54 is connected to the tension 

pulley 24 and actively monitors tension of the ?lament 26. It 
is also envisioned that the ?lament fatigue sensor 54 may be 
operatively connected to a load Weight that alloWs for adjust 
ment of tension of the ?lament 26. Tension in the ?lament 26 
produces elongation and since during normal cutting opera 
tion, certain amount of tension is expected, elongation of the 
?lament 26 up to a certain point is also tolerated. The ?lament 
fatigue sensor 54 alerts the master motor controller 44 if the 
elongation of the ?lament 26 exceeds a certain threshold. 
Since excessive elongation beyond the threshold leads to 
?lament fatigue and fracture, upon excessive elongation of 
the ?lament 26 or actual ?lament fracture, the ?lament fatigue 
sensor 54 instructs the master motor controller 44 to cease all 
motion (e.g., instructs the motors 28 and 40 to shut doWn). 

FIG. 2 shoWs a method for cutting the scintillator material 
12 according to the present disclosure. In step 100, the master 
motor controller 44 signals the linear motion motor controller 
42 and ?lament motor controller 30 to actuate the linear 
motion motor 40 and the ?lament motor 28 respectively. The 
linear motion motor 40 is actuated to move the apparatus 20 
and the ?lament 26 into operative proximity. The ?lament 
motor 28 is also actuated to rotate the ?lament 26 in either one 
direction (e.g., clockWise or counterclockWise) or both direc 
tions. In step 110, the linear motion sensor 52 continually 
monitors the velocity of the apparatus and reports the sensed 
information regarding the linear motion speed to the master 
motor controller 44. 
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In step 120, the master motor controller 44 controls the 
linear motion motor 40 as a function of sensed information 
obtained from the linear motion speed sensor 52. In step 130, 
the ?lament fatigue sensor 54 senses tension of the ?lament. 
In step 140, the master motor controller 44 controls the linear 
motion motor 44 and the ?lament motor 28 as a function of 
sensed information obtained from the ?lament fatigue sensor 
54. 

In step 150, the ?lament de?ection sensor 50 senses de?ec 
tion of the ?lament 26 When the ?lament is in contact With the 
scintillator material 12. In step 160, the master motor control 
ler 44 controls the linear motion motor 44 as a function of 
sensed information obtained from the ?lament de?ection sen 
sor 50. In step 170, the ?uid dispenser 32 Wets the ?lament 
With a solvent. 

While several embodiments of the disclosure are shoWn in 
the drawings and/or discussed herein, it is not intended that 
the disclosure be limited thereto, as it is intended that the 
disclosure be as broad in scope as the art Will alloW and that 
the speci?cation be read likeWise. Therefore, the above 
description should not be construed as limiting, but merely as 
exempli?cations of particular embodiments. Those skilled in 
the art Will envision other modi?cations Within the scope and 
spirit of the claims appended hereto. 

What is claimed is: 
1. A system for cutting soluble scintillator material com 

prising: 
a scintillator cutting apparatus including a ?lament rotated 

around a plurality of pulleys in at least one direction; 
a linear motion motor operatively connected to the scintil 

lator cutting apparatus for moving the apparatus to posi 
tion the ?lament; 

a linear motion speed sensor for sensing rate of movement 
of the apparatus as the apparatus is moved by the linear 
motion motor to position the ?lament in operative prox 
imity; 

a master motor controller operatively connected to the 
linear motion motor and the linear motion sensor, 
Wherein the master motor controller controls the linear 
motion motor as a function of sensed information 
obtained from the linear motion speed sensor; 

a ?lament de?ection sensor for sensing de?ection of the 
?lament during operation; and 

a linear motion motor controller operatively connected to 
the linear motion motor and the ?lament de?ection sen 
sor, Wherein the linear motion motor controller controls 
the linear motion motor as a function of sensed informa 
tion obtained from the ?lament de?ection sensor. 

2. A system as in claim 1, Wherein at least one pulley is a 
tension pulley adapted for adjusting tension of the ?lament. 

3. A system as in claim 2, further comprising: 
a ?lament fatigue sensor operatively connected to the ten 

sion pulley for sensing tension of the ?lament; and 
a ?lament motor adapted for driving and controlling rota 

tion of the ?lament, Wherein the master motor controller 
is further operatively connected to the ?lament motor 
and the ?lament fatigue sensor and is adapted to control 
the linear motion motor and the ?lament motor as a 
function of sensed information obtained from the ?la 
ment fatigue sensor. 
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4. A system as in claim 1, further comprising: 
a load Weight operatively connected to the tension pulley, 

Wherein a ?lament fatigue sensor is further operatively 
connected to the load Weight. 

5. A system as in claim 1, further comprising: 
a ?uid dispenser comprising a solvent, the ?uid dispenser 

adapted for Wetting the ?lament. 
6. A system as in claim 5, Wherein the solvent is selected 

from the group consisting of an alcohol and an organic-based 
solvent. 

7. A system as in claim 1, Wherein at least one pulley is a 
guiding pulley adapted for guiding the ?lament. 

8. A system as in claim 1, Wherein at least tWo pulleys are 
pressure pulleys adapted for adjusting pressure of the ?la 
ment on a scintillator material When the ?lament is in opera 
tive proximity thereto. 

9. A method for cutting soluble scintillator material com 
prising the steps of: 

providing a scintillator cutting apparatus including a ?la 
ment rotated around a plurality of pulleys in at least one 
direction and in operative proximity to a scintillator 
material to be cut; 

actuating a linear motion motor Which is operatively con 
nected to the scintillator cutting apparatus thereby mov 
ing the apparatus to position the ?lament in operative 
proximity to the material; 

sensing rate of movement of the apparatus through a linear 
motion speed sensor as the apparatus is moved by the 
linear motion motor; 

controlling the linear motion motor Which is operatively 
connected to a master motor controller as a function of 

sensed information obtained from the linear motion 
speed sensor; 

sensing de?ection of the ?lament When the ?lament is in 
contact With the material through a ?lament de?ection 
sensor; and 

controlling the linear motion motor as a function of sensed 
information obtained from the ?lament de?ection sen 
sor. 

10. A method as in claim 9, Wherein at least one pulley is a 
tension pulley adapted for adjusting tension of the ?lament. 

11. A method as claim 9, Wherein the tension pulley is 
operatively connected to a load Weight, Wherein a ?lament 
fatigue sensor is further operatively connected to the load 
Weight. 

12. A method as in claim 10, further comprising the steps 
of: 

sensing tension of the ?lament through a ?lament fatigue 
sensor operatively connected to the tension pulley; and 

controlling the linear motion motor and the ?lament motor 
as a function of sensed information obtained from the 
?lament fatigue sensor, Wherein the master motor con 
troller is further operatively connected to the ?lament 
motor and the ?lament fatigue sensor. 

13. A method as claim 9, further comprising the step of: 
Wetting the ?lament With a solvent Which is dispensed from 

a ?uid dispenser. 
14. A method as claim 13, Wherein the solvent is selected 

from the group consisting of an alcohol and an organic-based 
solvent. 


